The platelet-derived growth factor (PDGF), a potent mitogen for normal human fibroblasts, shows reduced activity in medium containing regular levels of Ca++. A double reciprocal plot of the growth rate of IMR-90 cells versus the Ca++ concentration in the presence or absence of PDGF showed a common intercept on the ordinate, which gives a minimum doubling time of 20 h for middle aged cells. This is evidence of a competitive growth stimulation by PDGF and Ca++ that differs from the non-competitive mode of action of EGF by which is also reduced the requirement of extracellular Ca++ for normal human cell growth.
The platelet-derived growth factor (PDGF) is a potent serum growth factor with a unique mode of action on cell proliferation. PDGF stimulates Go-arrested Balb/c 3T3 cells to become 'competent' to enter the S phase (8) and prevents replicating cells from entering Go (11) . However, stimulation of growth by PDGF is not evident in normal human fibroblasts when the culture medium contains an adequate amount of Ca++ (10) . To detect clear growth stimulation by PDGF, the Ca++ concentration should be reduced to less than 0.3 mM (10) . Therefore, PDGF and Ca++ may stimulate growth by acting competitively on cells, which we here report is the case.
Normal human fetal lung fibroblasts, IMR-90, were maintained as described (7) with TOM-H medium, a modified MEM with 39 additives such as non-essential amino acids, vitamines, heavy metals, lipids, nucleic acids, and HEPES (7), containing 10 % fetal bovine serum (FBS). Ca++ deficient TOM-H medium was prepared by omitting CaCl2 from the TOM-H medium. Nevertheless, this medium contained 0.004 mM of Ca++ derived from Ca-pantothenate and Ca-folinate. To prepare Ca++ deficient serum, we dialyzed 50 ml of FBS against 0.01 M sodium phosphate buffer, pH 7.4, containing 0.08 M NaCl by passing it through a Zeineh dialyzer (Zeineh Co. Ltd.). NaCl powder (73 mg) was added to half the amount of the dialyzed serum. This serum then was used as dialyzed FBS after passing it through a conventional membrane filter. The other half of the dialyzed serum was applied to a CM-Sephadex C50 column (100 ml gel bed volume) equilibrated with sodium phosphate buffer. The column then was washed with 220 ml of this buffer. The break-through fraction combined with the wash was concentrated to the original volume on a PM-10 membrane (Amincon (Fig 1 a) The competitive action seen between Ca++ and PDGF suggests that these two growth stimulators may have a common site of action. It may be located on the cell surface because PDGF is a high molecular peptide and Ca++ can bind not only to the cytosolic binidng protein, calmodulin (3), but to the cell surface as well (9) .
